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Abstract

 The thesis entitled “Synthesis of Some Biologically Active Molecules viz Cytoxazone, C3-to-C6' Segment of Filipin, N-Homobicyclic Dideoxy, N-Homonucleosides Analogues and Development of Some Novel Synthetic Methodologies” has been divided into four chapters. Chapter I divided into two sections wherein section A deals with the synthesis of biologically active (-)-cytoxazone (1) and its isomer (+) 5-epi-cytoxazone (2), Section B describes stereoselective synthesis of key C3-to-C6' segment of filipin antibiotic. Chapter II describes the synthesis of N-homobicyclic dideoxy nucleosides analogues. Chapter III describes the synthesis of N-homonucleosides analogues. Chapter IV deals with the development of some novel synthetic methodologies. 
Chapter I: Section A The synthesis of biologically active (-)-cytoxazone and its isomer (+) 5 epi-cytoxazone. 
In 1998 Osada et al have isolated a novel 4,5-disubstituted oxazolidinone, a cytokine modulator from a fermentation broth of the strain RK95-31 which was identified to be Streptomyces sp2. This new compound was named (-)-cytoxazone1 (1) and its isomer is (+)-5-epi-cytoxazone2 (2). Its absolute configuration was determined by X-ray crystallographic analysis and CD-spectroscopy. 
OHOMeONHOOOHOMeONH12 
Cytoxazone exhibits cytokine-modulating activity by inhibiting the signaling pathway of TH2 cells3,4. Inhibitors of TH2-dependent cytokine production would be potent chemotherapeutic agents in the field of immunotherapy. Therefore synthesis of cytoxazone5-8and its isomer2, 5, 9-11 has been a contemporary subject of synthetic studies for the development of new cytokine modulators. 
1 
Our approach12 for the synthesis of (-)-cytoxazone (1) and 5-epi-cytoxazone(2) employs inexpensive and readily available starting material, mannitol diacetonide (4), which on oxidative clevage with NaIO4 in dichloromethane at room temperature afforded (R)-2,3-O-isoproplidene glyceradehyde (5). This on reaction with p-methoxyphenyl magnesium bromide in dry THF gave a diastereomeric mixture of alcohols 6 (80%), and 6a (20%). The diastereomers 6 and 6a were separated by silica gel column chromatography. Compound (6) was elaborated to (+)-5-epi-cytoxazone2 (2) (Scheme-1). 
In order to synthesize (-)-cytoxazone (1), compound 11 was subjected to Mitsunobu condition to give 12 as p-nitrobenzoic ester with inverted configuration. Further hydrolysis of 12 gave trans aminoalcohol 13 which was elaborated to (-)–cytoxazone (1). 1 
MannitolOOOOOHOHHOOOOOHOMeOOOMsOMeOOOHOMeOOOHOMeO346+7Acetone/ dry ZnCl2K2CO3NaIO4/ NaHCO3DCM, rtdry THF,MsCl/Et3NDCM, rtNaN3/dry acetone, rtrtreflux5p-MeO-Ph-MgBr6a6 
2 
OMeOOOONO2NO2NHBOCOOMeONH2OOMeON3OOMeONHBOCOHOHMeONHBOCMeONHOOOHOHOHMeONHBOC12DEAD/TPPPNBAdry THFLiOH/THF, H2Ort89LAH/dry THFrt11BOC2O/Et3NDCMPTSA/MeOHrt10113NaH/DMFrt 
MeOOONHOHMeOOHOHNHBOC211NaH/DMFrt 
Scheme-1 
3 
Chapter: I Section B 
Filipin belongs to a class of natural products known as the polyene macrolide antibiotic13 isolated from cell culture filtrates of Streptomyces filipinensis14,15. Filipin III is non-aromatic unsaturated natural product having disruption property selectively binds cholesterol. It has found widespread use as a histochemical stain for cholesterol and has even been used to quantitate cholesterol in cell membranes, which exhibited anti-fungal activity and has become a popular antibiotic. In this section concise synthesis of 1,3 polyol segment 27 is described. 
OHOHOHOHOHOHOHOOHOOH Filipin-III1'6'321 
Retrosynthetic route to 1,3 polyol segment in filipin III is given below (Scheme-2). 
OHOOHOMeOOHOHOBnOOOOHOHOBnOOOOOOBnOOOOOOHOOOHOOBnvviiiiiiiivScheme-2 
4 
Glucose diacetonide 14 was subjected to PDC oxidation followed by one carbon Wittig olefination afforded compound 16. Hydroboration of the olefin 16 followed by alkaline hydrolysis afforded alcohol 17. Alcohol was protected with benzyl bromide using sodium hydride in dry DMF and followed by selective deprotection of 5,6 acetonide afforded diol 19 in 78% yield. The diol 19 was chopped using periodate in DCM to afford unstable aldehyde 20, which was used without purification to elaborate 1, 3 polyol segment 27 in filipin III (Scheme-3). OOOOOOOOOBnOOOOOOHOHOBnOOOOBnHOOOOOOHODCM, rtOOOOOOPDC/Ac2Ot-BuOKOOOOOOHH2O2, H2O/NaOHBH3 SMe2BnBr/NaHDMF2OOOOBnOOOOBnOOHOHOBnt-BuOK/THFRaney Ni/H2cat.H2SO4CH3P+Ph3I-60% aq AcOHrt15141617181920NaIO4 /Na2CO3n-But P+Ph3Br-60% aq AcOH212223THFDCMMeOH 
5 Scheme-3 Chapter II: ally occurring bicyclicnucleosides are called griseolic acids A, B and C, which 28-30 and 31-33 c iacetonide (34), which was readily obtainable from D elaborated further to give N-bicyclicdideoxy nucleosides 28, 29, 30, 31, 32, and 33. 
Natur
were isolated from the cultured broth of Streptomyces griseoaurantiacus. Synthesis of novel class of N-bicyclicdideoxy nucleosides containing a bicyclic griseolic acid derivatives has been achieved. There are no examples on bicyclic dideoxynucleosides, where tetrahydrofuran fused with γ-lactone ring system is discussed. Bicyclicnucleosides containing [3 3 0] fused bicyclic carbohydrate moiety may be of biological importance, as certain members of this class are known to possess interesting cellular activity. From retrosynthetic analysis (Scheme-4) N-bicyclicdideoxy nucleosides 
ould be visualized from hydroxy (vinyl) furan derivatives 40 and 46 by means of Pd(II)Cl2 mediated oxidative cyclisations. Compounds 40 and 46 in turn could be visualized from diacetone-D-mannose (34). The synthesis started from mannose d
-mannose in 85% yield16 (Scheme-5). The key intermediates 35 and 36 was achieved by reaction of mannose diacetonide with trimethylsulfoxonium iodide17 (TMSOI) and potassium tert-butoxide at room temperature for 3h. It gave a diastereomeric mixture of 35 and 36 in the ratio of 2.5:1 (by NMR) as a thick syrup in 79% yield 18. Fractional crysallisation of this mixture 35 and 36 (dichloromethane-hexane, 1: 4) at room temperature gave 35 as a crystalline compound (53%), m.p. 83-850C. 35 and 36 were HBnOOCHOONaIO4/Na2CO3DCMOHBnOOOCHONaOClMeCN, H2O2, H2OBnOOMeOOCHOOHOMeOHOCH2N2DCMPd/C, H224252627MeOH
6 
BO OTs O OH O HH B O O OH O HH O OH O H
NNHOOOOOHHOHNNNNNH2OOOHHOHNNHOOOOOHHOHNNHOOOOOHOHHNNNNNH2OOOHOHHNNHOOOOOHOHH282930313233 O OH O HOTs O O O O O OH 28-30 31-33 40 46 34 Scheme-4 
7 
OOHOOOOOOHOOOOOOOOOOOOOOOTsOOHOHOOOTsOHOOOOTsOOHOHOTsOOHOOHOTsOOBnOOBnOTsOOOHOHBOOOBnBnOBOOOHOHBO2, DMF/H2O+TMSOI/KOButDMSOTsCl/pyridine DMAPBiCl3/DCMNaHCO3343536373839TPP/imidazole, I2Toluene, 800C5%Aq H2SO41,4 dioxane, 800CPdCl2/CuClNaH/BnBrDMF40414235NaH/BaseDMFPd(OH)2/H2MeOH43-4528-3031-33 
Scheme-5 
As described in Scheme-5 from intermediate 36 compounds 31-33 were also synthesized using same sequence of reactions. 
Chapter III: In this chapter synthesis of N-homonucleoside analogues 47-50 has been described. These compounds can be visualized (Scheme-6) from methylene hydroxyl manofuranose derivatives 35 and 36 arising from TMSOI mediated extension of one carbon on diacetone -D-mannose (34) 
8 
OOHOOOOOOOOOOHOOHOOOOOBaseOHOHOH34363547-50 
Scheme-6 
The synthesis started from the mannose diacetonide 34 which was readily obtainable from D-mannose. The key intermediate 36 was achieved by reaction of mannose diacetonide with trimethylsulfoxonium iodide17(TMSOI) to obtain a diastereomeric mixture of 35 and 36 (2.5:1)18, which was crystallized with DCM hexane (1:4) in 85% yield. Compound 36 further elaborated to give 55. Compound 55 was treated with various bases in the presence of sodium hydride in dimethylformamide19 (DMF) at 900C to afford 56-59. The OTBDMS and acetanide groups at 51 and 21,31 respectively in 56-59 were removed upon treatment with aqueous trifluroacetic acid20 at room temperature for 4h to afford 47-50 (Scheme-7). 
OOHOHOHNNNNNH2OOHOHOHNNONH2OOHOHNNHOOROH475048 R = CH349 R = H 
9 
OOHOOOOOOHOOOOOOOOOOOOOOOTsOOHOHOOOTsOOOHOOTsOOHOOOTsOTBDMSOOOOTsOHOOOBOOHOHBHOTBDMSO+TMSOI/KOButDMSOTsCl/pyridine DMAPBiCl3/DCMNaHCO3NaIO4/NaHCO3THF: H2O(4:1)NaBH4/MeOHTBDMSCl/imidazoledry DCM343536515253545536NaH/BaseDMFCF3COOH/H2O(9:1)56-5947-50 
Schem-7 
Chapter IV: 
Development of new synthetic methodologies is an important subject of recent research in Organic Chemistry mainly to achieve the selectivity, mild reaction conditions with suitable reagents. Several classical synthetic methodologies involve expensive reagents and catalysts, which are not easily available. To replace all such reagents and catalysts different improved processes have been discovered to carryout the reactions efficiently and conveniently with readily available inexpensive materials. Further, there is a much greater demand on organic chemists for innovation of new mild synthetic 
10 
methodologies in view of the stipulations laid down by the environmental systems. The threat to ecological and environmental system due to the damage caused by chemicals has usurped a new era of so called “Green Chemistry”. Keeping this in view, the present work is designed to develop Bismuth (III) chloride and Zirconium (IV) chloride are the reagents for performing some synthetic transformation reactions, which are encountered very often in routine synthesis. 
1) A mild and efficient method for chemoselective deprotection of acetonides by bismuth(III) trichloride21 
Chemoselective deprotection of acetonides with Bismuth trichloride in dichloromethane or acetonitrile to afford the corresponding 1,2 diols (Scheme-8) has been invented and the results presented in this chapter. 
OROOOOOROHOHOOBiCl3 5 mole%MeCN or DCMR = OAc, OBz, OBn α/β 4:1 
Scheme-8 
2) An Efficient Method for Synthesis of 2,3-Unsaturated Glycopyranosides Catalyzed by Bi+3 Chloride In Ferrier Rearrangement22
The reaction of tri-O-acetyl-D-glucal and tri-O-benzyl-D-glucal with various alcohols and thiols to afford the corresponding glycopyranosides in excellent yields by bismuth trichloride in acetonitrile at ambient temperature has been demonstrated. 
ROBiCl3 5mol% ROORORR=Ac, BzR1=Alkyl, ArylX=O,SXR1ROOOR1-XH+MeCN, r.t 
Scheme-9 
11 
3) Zirconium(IV) Chloride Catalyzed Synthesis of 2,3-Unsaturated C, N, O, S and Heteroaromatic Glycosylation in the Ferrier Rearrangement23
The reaction of tri-O-acetyl-D-glucal with nucleophiles to afford the corresponding 2,3-unsaturated glycopyranosides in excellent yields by Zirconium (IV) chloride in acetonitrile at ambient temperature has been demonstrated. 
OORROOORRORO+M eCN or CH2Cl2 ,r.tSiR1R1ZrCl4 5 mol% 
Scheme-10 
4) Mild and Efficient Method for Regioselective Ring Opening of Aziridines with Amines by Bismuth Trichloride24 

Aziridines undergo the facile ring opening with anilines to afford the 1,2 diamines in excellent yields by bismuth trichloride in acetonitrile at ambient temperature 
NRRNHNHNRRR1R2R3R1R2R3BiCl3, 10 mol %CH3CN, r.t+a) R1 = Ts R,R = -(CH2)4-b) R1 = C6H4-p-OMe R,R = -(CH2)4-c) R1 = C6H4-m-Br R,R = -(CH2)4-d) R1 = C6H4-o-Me R,R = -(CH2)4-e -,j) R1 = C6H5 e - i) R,R = -(CH2)4- j) R,R = -(CH2)3-k,l) R1 = CH2-C6H5 k) R1R2= Me l) R,R = -(CH2)4- 
Scheme 11 
5) Zirconium (IV) Chloride Catalyzed Ring Opening of Epoxides with Aromatic Amines 25
Zirconium (IV) chloride catalyzed ring opening of epoxides with anilines to afford the corresponding β-amino alcohols in acetonitrile at ambient temperature has discussed. 
12 
O(H2C)nRHNRNOHR(H2C)nR11MeCN+IIIR = H, C2H5, C6H5R' = OMe, OH, Cl n = 1, 2, 35 mol%ZrCl4, III

